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Figure 1. Blocking Oscillator with Voltage and Current Limit on the Secondary Side
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Figure 2. Square Voltage and Current Output Characteristics
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Figure 3. Universal Input Controller with an Output at 3 A and 8.2 V
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C �
VPEAK at LOWLINE

�VPEAK RIPPLE � FREQ � RLOAD

(eq. 4)

For a 20 V peak-to-peak ripple.

85 � 2�

20 � 100 � 500
� 120 �F (eq. 5)

For a 25 V peak-to-peak ripple.

85 � 2�

25 � 100 � 500
� 96 �F (eq. 6)

RLoad �
V2

CAP AVERAGE

Watts
(eq. 7)

VCAP AVERAGE � VPEAK at LOWLINE �
�VPEAK RIPPLE

2
(eq. 8)
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Joules � Watt � Seconds (eq. 9)

Joules � 30 � 7.5e�3 � 0.225 (eq. 10)
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� CV2
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IPEAK PRIMARY �
2 � Watts

VDC MIN � �max
�

2 � 30

95 � 0.5
� 1.26 A (eq. 14)

E � L �
�i
�t

� L �

2�Watts
VDC MIN��MAX

�

Freq

(eq. 15)

L �
V2

DC MIN � �2
MAX

2 � Watt � Freq
�

952 � 0.52

2 � 30 � 70 e3
� 537 �H (eq. 16)
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• ¾�RAe!C,Ac = 0.49 cm2 min.}�?FU�
• ¿�Àª�1Álm = 6.56 cm
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E � �t
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(eq. 19)
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�0 AC N2
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Im
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&&�Å
L = ����?��(H)
lm = X)�¿��1Á(m)
lgap = RS�*Á(m)
AC =Ae = ¢6¾�R(m2)
�o = 4	 10−7

�R = X)�Æ¿�
ìN = �@
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• AP = Area product(cm4)
• PO = Ä�F�qr�r
• C =  ��Lõ�Ø@ 1/J = 3.55*10−3 cm2 /A

AP �
POC � 108

2eBFK
(eq. 21)

&',1AÇ^�500§�v�[�~c�¡Û4#
$!�%

• e = 6�%q6�14#0.93����½f ¿$
• B = X)<(ÙCÐ��¿ÚLõ
• F = �������?@
• K = Y[��Ó��.y�¼0.3
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3 � 3.22 � 10�3 � 108

2 � 0.9 � 2000 � 70 � 103 � 0.3
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Figure 4. Lossless Snubber Circuit
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1N
40

06

1N
40

06

10 �F

Ds2
MUR180

Ds1
MUR180

1.25 V

470
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=>�FET��?��@A�«b�À�,.1"W
�� �'V¶	D14#.1"W�F��/��
3ã0���á4!�%1"W��,.FET3�'�
yg^�X�d�§Cr1��@�HDs13�'�	
D��ü¶('!�%X�d�§Cr,Eq.25�{pB
'��/!���B'!�%QRB'���cR�
,Eq.26�ý²('!�%

i � C �
�V
�t

(eq. 23)

i

C
� C �

�V
�t

(eq. 24)

VCr � �VOUTPUT � 0.7 V� �
NPRIMARY

NSECONDARY

(eq. 25)

86.4 � (8.2 � 0.7) �
68

7

JCr �
1
2
� CV2

Cr (eq. 26)

�©#�Ef��cR� 2"W��qB'Cä.
G��F��/ �Z3�å4#�R��4.
MC33364,"���cR�QR§��c3�¤4!
�%=>�FET ?��@���1.FET�HU�
�,�[�H����^!�%FET.��@�H
(Ds2)N����?(Lr).X�d�§(Cr)���B'�
¢Ä�t1 ��4!�%·æ�����,.X�
d�§��/çz �S4!�W&',Rashid�©ª
“Power Electronics”[14]�Chapter 2�Ï�B'#$!
�%&�ßà D&��b,Eq.27�{pB'!�%

t � 	 � Cr � Lr� (eq. 27)

Ð����¼,Eq.29�	"#{pB'!�%

iR � VCr �
Cr
Lr

� (eq. 28)

§´3���0
 $nO<7^!�%�b,
1 �skV���&1 ���%Ð����¼,=
>�FET þ·]#�o¸Ð����	^�Bn�
�� 7^!�%Table 1�&�������3
34!�%&&�.Cr,1,000 pF�7^.Eq.253�
���1VCr = 86.4 V1�^!�%

����?Lr,<�^µ���%����?,Nur
 100èé�êëÀª3��4CYZ�H��¶'
»�^!hÆ%YZ�H ��·Y,.¿Ú3�
B��³���
{4.t1�^^�]°���4
�$&1��%MicroMetals [15]YZ��cFX).
T38−26!C,T38−523��4#.14t��9.6 �H�
����?3�ì�I!�%&',0.3 �saÁ�ßà
�b10.9 A�Ð�����HÇ4!�%&',
MTP3N60Ed����Ð����{¬	^\<�^
 n�^!�%

Table 1. Lr AND Ipeak FOR GIVEN TIMES

Time in �s Lr in H Ipeak

0.2 4.05e − 06 1.357

0.3 9.12e − 06 0.905

0.4 1.62e − 05 0.679

0.5 2.53e − 05 0.543

0.6 3.65e − 05 0.452

0.7 4.96e − 05 0.388

0.8 6.48e − 05 0.339

0.9 8.21e − 05 0.302

1.0 1.01e − 04 0.271

FET����F}��BCRsource1IC MC33364�
b�RCAÚc? 7^!�%&�RCt1í��{
@,.���t1í�ßà�b	^\¸In��
� 7^!�%&�RCAÚc?�x�,îYÿ3
�n�&1�7^.�dÚ��F���Fu[�
v��t1í1�»'�&1\7^!�%
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